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1

ADAPTIVELY ENCODING A PICTURE OF
CONTRASTED COMPLEXITY HAVING
NORMAL VIDEO AND NOISY VIDEO
PORTIONS

TECHNICAL FIELD

This mvention relates 1n general to compression of digital
visual 1mages, and more particularly, to a technique for
encoding one or more frames of contrasted complexity
within a video sequence using 1mage statistics derived from
the frame(s) to dynamically change one or more controllable
encoding parameter(s) used in encoding the frame(s).

BACKGROUND OF THE INVENTION

Within the past decade, the advent of world-wide elec-
fronic communications systems has enhanced the way 1n
which people can send and receive information. In particu-
lar, the capabilities of real-time video and audio systems
have greatly improved in recent years. However, in order to
provide services such as video-on-demand and video con-
ferencing to subscribers, an enormous amount of network
bandwidth 1s required. In fact, network bandwidth 1s often
the main inhibitor 1n the effectiveness of such systems.

In order to overcome the constraints imposed by net-
works, compression systems have emerged. These systems
reduce the amount of video and audio data which must be
fransmitted by removing redundancy i1n the picture
sequence. At the recewving end, the picture sequence 1s
uncompressed and may be displayed 1n real-time.

One example of a video compression standard 1s the
Moving Picture Experts Group (“MPEG”) standard. Within
the MPEG standard, video compression i1s defined both
within a given picture and between pictures. Video com-
pression within a picture 1s accomplished by conversion of
the digital image from the time domain to the frequency
domain by a discrete cosine transtorm, quanftization, and
variable length coding. Video compression between pictures
1s accomplished via a process referred to as motion estima-
tion and compensation, in which a motion vector plus
difference data 1s used to describe the translation of a set of
picture elements (pels) from one picture to another.

The ISO MPEG-2 standard specifies only the syntax of
bitstream and semantics of the decoding process. The choice
of coding parameters and trade-offs 1n performance versus
complexity are left to the encoder developers.

One aspect of the encoding process 1s compressing a
digital video 1mage into as small a bitstream as possible
while still maintaining video detail and quality. The MPEG
standard places limitations on the size of the bitstream, and
requires that the encoder be able to perform the encoding
process. Thus, simply optimizing the bit rate to maintain
desired picture quality and detail can be difficult.

A video picture typically contains both busy and simple
macroblock segments, and there 1s a high correlation
between the segments. However, certain video frames are of
highly contrasted complexity having, ¢.g., both normal
video and noisy (or random) video portions within the
frame, such as DIVA. Further, both the normal (or simple)
video portion and the noisy portion are often moving from
frame to frame. Within such a frame, most of the encode bits
can be consumed by macroblocks of the noisy portion before
picture coding 1s completed, thereby producing blockiness
or artifacts within the picture and uneven output picture
quality.
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This 1nvention thus seeks to enhance picture quality of an
encoded video sequence having one or more pictures with
arcas of significantly contrasted complexity, and more par-
ticularly, to enhance picture quality by dynamically balanc-
ing picture bit allocation as the picture coding continues
without requiring lengthy buffering or high computational
intelligence.

DISCLOSURE OF THE INVENTION

Briefly summarized, the invention comprises 1 a first
aspect a method for encoding a video frame having a noisy
portion and a normal video portion. The method includes for
cach macroblock of the frame: determining a macroblock
activity level; determining whether the macroblock activity
level exceeds a predefined threshold, wherein the macrob-
lock activity level exceeding the predefined threshold 1ndi-
cates that the macroblock 1s associated with the noisy
portion of the video frame; and adjusting encoding of the
macroblock when the macroblock activity level exceeds the
threshold to conserve bits used in encoding the macroblock
and thereby reduce the number of bits used to encode
macroblocks within the noisy portion of the video frame.

In another aspect, a method 1s presented for encoding a
frame of a sequence of video frames, each frame having a
plurality of macroblocks. The method includes: determining
whether the frame includes a random noise portion; and
when the frame does imclude a random noise portion,
evaluating each macroblock of the plurality of macroblocks
in the frame and adjusting encoding of at least some mac-
roblocks within the random noise portion of the frame, the
adjusting of encoding comprising conserving bits used 1n
encoding the at least some macroblocks within the random
noise portion of the frame.

In still another aspect, a system for encoding a frame
having a noisy portion 1s provided. The system includes
means for determining a macroblock activity level and
means for determining when the macroblock activity level
exceeds a predefined threshold. The macroblock activity
level exceeding the predefined threshold 1s indicative that
the macroblock 1s associated with the noisy portion of the
frame. The system further includes means for adjusting
encoding of the macroblock when the macroblock activity
level exceeds the predefined threshold 1n order to reduce bits
used 1n encoding the macroblock, and thereby conserve bits
otherwise used to encode macroblocks within the noisy
portion of the frame.

In a further aspect, a system 1s provided for encoding a
frame of a sequence of frames. This system includes a
pre-encode processing unit for determining whether the
frame 1ncludes a random noise portion, and a control and
encode unit for evaluating each macroblock of a plurality of
macroblocks comprising the frame when the frame includes
the random noise portion. The control and encode unit
includes means for adjusting encoding of at least some
macroblocks within the random noise portion of the frame to
reduce bits used 1n encoding the macroblocks within the
random noise portion.

In still other aspects, the concepts presented herein are
implemented within computer program products having
computer usable medium with computer readable program
code means therein for use i encoding a frame as summa-
rized above.

Advantageously, processing 1n accordance with the
present invention prevents noisy macroblocks or blocks with
random details from consuming all or most of the picture
bits, which 1n turn prevents overproduction of bits before the
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encoder reaches the bottom of the picture. This mvention
essentially directs encode bits from the random, busy mac-
roblocks to the simpler, normal macroblocks. Less bits are
used 1n the highly active and fine detailed area, thereby
providing a more constant picture quality.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-described objects, advantages and features of
the present invention, as well as others, will be more readily
understood from the following detailed description of cer-
tain preferred embodiments of the 1nvention, when consid-

ered 1n conjunction with the accompanying drawings in
which:

FIG. 1 shows a flow diagram of a generalized MPEG-2
compliant encoder 11, including a discrete cosine trans-
former 21, a quantizer 23, a variable length coder 25, an
inverse quantizer 29, an inverse discrete cosine transformer
31, motion compensation 41, frame memory 42, and motion
estimation 43. The data paths include the i”* picture input
111, difference data 112, motion vectors 113 (to motion
compensation 41 and to variable length coder 25), the
picture output 121, the feedback picture for motion estima-
fion and compensation 131, and the motion compensated
picture 101. This figure has the assumptions that the i
picture exists 1n frame memory or frame store 42 and that the
i+17 is being encoded with motion estimation.

FIG. 2 1llustrates the I, P, and B pictures, examples of their
display and transmission orders, and forward, and backward
motion prediction.

FIG. 3 illustrates the search from the motion estimation
block 1n the current frame or picture to the best matching
block 1n a subsequent or previous frame or picture. Elements
211 and 211' represent the same location 1n both pictures.

FIG. 4 illustrates the movement of blocks 1n accordance
with the motion vectors from their position 1n a previous
picture to a new picture, and the previous picture’s blocks
adjusted after using motion vectors.

FIG. § depicts one embodiment of a frame of contrasted
complexity having normal video and noisy random video
portions to be processed in accordance with the adaptive
encoding of the present invention.

FIG. 6 shows a generalized encode system 300 1n accor-
dance with the present invention. System 300 includes
pre-encode statistics analysis 310 to determine whether an
Input picture comprises a picture of contrasted complexity
and based thereon whether one or more encoding parameters
should be varied for individual macroblocks of the picture.
The modified encoding parameters are used by encode
engine 320 1n encoding the individual macroblocks of the
picture.

FIG. 7 1s a flowchart of one embodiment of 1dentifying a
current frame of a sequence of video frames as comprising
a frame with a noisy or random portion for processing 1n
accordance with the present invention.

FIG. 8 1s a flowchart of one embodiment of adaptively
encoding a picture having a noisy video portion 1n accor-
dance with the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

The 1nvention relates, for example, to MPEG compliant
encoders and encoding processes such as described in
“Information Technology-Generic coding of moving pic-
tures and associated audio information: Video,” Recommen-

dation I'TU-T H.262, ISO/IEC 13818-2, Draft International
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Standard, 1994. The encoding functions performed by the
encoder include data input, spatial compression, motion
estimation, macroblock type generation, data reconstruction,
entropy coding, and data output. Spatial compression
includes discrete cosine transformation (DCT), quantization,
and entropy encoding. Temporal compression includes
Intensive reconstructive processing, such as inverse discrete
cosine transformation, inverse quantization, and motion
compensation. Motion estimation and compensation are
used for temporal compression functions. Spatial and tem-
poral compression are repetitive functions with high com-
putational requirements.

Further, the mvention relates, for example, to a process for
performing spatial and temporal compression including dis-
crete cosine transformation, quantization, entropy encoding,
motion estimation, motion compensation, and prediction,
and even more particularly to a system for accomplishing
spatial and temporal compression.

The first compression step 1s the elimination of spatial
redundancy, for example, the elimination of spatial redun-
dancy 1 a still picture of an “I” frame picture. Spatial
redundancy 1s the redundancy within a picture. The MPEG-2
Draft Standard 1s using a block based method of reducing
spatial redundancy. The method of choice i1s the discrete
cosine transformation, and discrete cosine transform coding
of the picture. Discrete cosine transform coding 1s combined
with weighted scalar quantization and run length coding to
achieve desirable compression.

The discrete cosine transtormation 1s an orthogonal trans-
formation. Orthogonal transformations, because they have a
frequency domain interpretation, are filter bank oriented.
The discrete cosine transformation 1s also localized. That 1s,
the encoding process samples on an 8x8 spatial window
which 1s suflicient to compute 64 transform coeflicients or
sub-bands.

Another advantage of the discrete cosine transformation 1s
that fast encoding and decoding algorithms are available.
Additionally, the sub-band decomposition of the discrete
cosine transformation is sufficiently well behaved to allow
cifective use of psychovisual criteria.

After transformation, many of the frequency coeflicients
are zero, especially the coefficients for high spatial frequen-
cies. These coellicients are organized into a zig-zag or
alternate-scanned pattern, and converted mto run-amplitude
(run-level) pairs. Each pair indicates the number of zero
coellicients and the amplitude of the non-zero coeflicient.
This 1s coded 1n a variable length code.

Motion compensation 1s used to reduce or even eliminate
redundancy between pictures. Motion compensation
exploits temporal redundancy by dividing the current picture
into blocks, for example, macroblocks, and then searching in
previously transmitted pictures for a nearby block with
similar content. Only the difference between the current
block pels and the predicted block pels extracted from the
reference picture 1s actually compressed for transmission
and thereafter transmitted.

The simplest method of motion compensation and pre-
diction 1s to record the luminance and chrominance, 1.e.,
intensity and color, of every pixel in an “I” picture, then
record changes of luminance and chrominance, 1.€., 1ntensity
and color for every specific pixel in the subsequent picture.
However, this 1s uneconomical 1n transmission medium
bandwidth, memory, processor capacity, and processing
fime because objects move between pictures, that 1s, pixel
contents move from one location 1n one picture to a different
location 1n a subsequent picture. A more advanced 1dea 1s to
use a previous or subsequent picture to predict where a block
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of pixels will be 1n a subsequent or previous picture or
pictures, for example, with motion vectors, and to write the
result as “predicted pictures” or “P” pictures. More particu-
larly, this involves making a best estimate or prediction of
where the pixels or macroblocks of pixels of the i picture
will be in the i-1?” or i+1” picture. It is one step further to
use both subsequent and previous pictures to predict where
a block of pixels will be 1n an intermediate or “B” picture.

To be noted 1s that the picture encoding order and the
picture transmission order do not necessarily match the
picture display order. See FIG. 2. For I-P-B systems the
input picture transmission order 1s different from the encod-
ing order, and the 1put pictures must be temporarily stored
until used for encoding. A buffer stores this mput until it 15
used.

For purposes of 1llustration, a generalized flowchart of
MPEG compliant encoding 1s shown 1 FIG. 1. In the
flowchart the images of the i”* picture and the i+1” picture
are processed to generate motion vectors. The motion vec-
tors predict where a macroblock of pixels will be 1n a prior
and/or subsequent picture. The use of the motion vectors 1s
a key aspect of temporal compression in the MPEG stan-
dard. As shown 1 FIG. 1 the motion vectors, once gener-
ated, are used for the translation of the macroblocks of
pixels, from the i”* picture to the i+1” picture.

As shown 1n FIG. 1, 1n the encoding process, the 1mages
of the i”* picture and the i+1” picture are processed in the
encoder 11 to generate motion vectors which are the form 1n
which, for example, the i+1” and subsequent pictures are
encoded and transmitted. An mput image 111 of a subse-
quent picture goes to the motion estimation unit 43 of the
encoder. Motion vectors 113 are formed as the output of the
motion estimation unit 43. These vectors are used by the
motion compensation Unit 41 to retrieve macroblock data
from previous and/or future pictures, referred to as “refer-
ence” data, for output by this unit. One output of the motion
compensation Unit 41 1s negatively summed with the output
from the motion estimation unit 43 and goes to the mput of
the Discrete Cosine Transtormer 21. The output of the
discrete cosine transformer 21 1s quantized 1n a quantizer 23.
The output of the quantizer 23 1s split into two outputs, 121
and 131; one output 121 goes to a downstream element 25
for further compression and processing before transmission,
such as to a run length encoder; the other output 131 goes
through reconstruction of the encoded macroblock of pixels
for storage 1n frame memory 42. In the encoder shown for
purposes of 1llustration, this second output 131 goes through
an 1nverse quantization 29 and an inverse discrete cosine
fransform 31 to return a lossy version of the difference
macroblock. This data 1s summed with the output of the
motion compensation unit 41 and returns a lossy version of
the original picture to the frame memory 42.

As shown 1 FIG. 2, there are three types of pictures.
There are “Intra pictures” or “I” pictures which are encoded
and transmitted whole, and do not require motion vectors to
be defined. These “I” pictures serve as a reference 1mage for
motion estimation. There are “Predicted pictures” or “P”
pictures which are formed by motion vectors from a previ-
ous picture and can serve as a reference 1mage for motion
estimation for further pictures. Finally, there are “Bidirec-
tional pictures” or “B” pictures which are formed using
motion vectors from two other pictures, one past and one
future, and can not serve as a reference 1mage for motion
estimation. Motion vectors are generated from “I” and “P”
pictures, and are used to form “P” and “B” pictures.

One method by which motion estimation 1s carried out,
shown 1n FIG. 3, 1s by a search from a macroblock 211 of
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an i”* picture throughout a region of the next picture to find
the best match macroblock 213. Translating the macroblocks
in this way yields a pattern of macroblocks for the i+1”
picture, as shown in FIG. 4. In this way the i”* picture is
changed a small amount, ¢.g., by motion vectors and dif-
ference data, to generate the i+1% picture. What is encoded
are the motion vectors and difference data, and not the i+1%
picture 1tself. Motion vectors translate position of an 1mage
from picture to picture, while difference data carries changes
in chrominance, luminance, and saturation, that is, changes
in shading and illumination.

Returning to FIG. 3, we look for a good match by starting,
from the same location in the i”* picture as in the i+1”
picture. A search window 1s created in the if picture. We
secarch for a best match within this search window. Once
found, the best match motion vectors for the macroblock are
coded. The coding of the best match macroblock includes a
motion vector, that 1s, how many pixels in the y direction and
how many pixels mn the x direction 1s the best match
displaced 1n the next picture. Also encoded 1s difference
data, also referred to as the “prediction error”, which 1s the
difference 1n chrominance and luminance between the cur-
rent macroblock and the best match reference macroblock.

The operational functions of an MPEG-2 encoder are

discussed 1n detail in commonly assigned, co-pending U.S.
patent application Ser. No. 08/831,157, by Carr et al., filed

Apr. 1, 1997, enftitled “Control Scheme For Shared-Use
Dual-Port Predicted Error Array,” which 1s hereby incorpo-
rated herein by reference 1n 1ts entirety.

Encoder performance and picture quality are often
enhanced today through the use of adaptive quanftization.
Examples of adaptive quantization are presented in co-
pending, commonly assigned U.S. patent applications by
Boroczky et al., enfitled “Adaptive Real-Time Encoding of
Video Sequence Employing Image Statistics,” filed Oct. 10,
1997, Ser. No. 08/948,442, and by Boice et al., entitled
“Real-Time Variable Bit Rate Encoding of Video Sequence
Employing Image Statistics,” filed Jan. 16, 1998, Ser. No.
09/008,282, both of which are hereby incorporated herein by
reference 1n their entirety.

Adaptive quantization can be used to control the amount
of data generated so that an average amount of data 1s output
by the encoder and so that this average will match a specified
bitrate. As one approach, video quality of a picture having a
noisy video portion can be balanced by channeling bits from
the noisy or high activity macroblocks to the normal portion
of the picture. For example, sophisticated pre-processing
might 1nitially be used to determine how picture target bits
are to be allocated among all the macroblocks of a picture
having noisy video. However, there are 1350 macroblocks in
a NTSC picture and 1440 macroblocks 1n a PAL picture, and
the amount of preprocessing logic to accomplish this
approach would require significant buffering and a large
amount of computational mtelligence.

As a preferred approach, presented herein 1s a novel
design for dynamically balancing picture bit allocation
within a highly contrasted picture having normal video and
noisy video sections as picture coding continues without
significant buffering of the picture and without requiring
large computational intelligence to accomplish balancing of
the bit allocation.

FIG. 5 depicts one embodiment of a picture 250 of
contrasted complexity having a random noise portion 260
and a normal video portion 270. As used 1n this application,
a “contrasted picture” or “picture of contrasted complexity”™
means any picture having a first area of high or random
activity and a second arca of significantly lower activity.
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“Noisy video” 1s used herein to denote a picture or that
portion of a picture having very high complexity, such as a
picture portion having randomly moving dots of different
color. “Normal video” 1s used to mean a picture or portion
of a picture depicting, for example, a conventional motion
picture 1mage. FIG. 5 1s thus shown by way of example only
and those skilled in the art will understand that a frame
having contrasted complexity sections of “normal video”
and “noisy video” can encompass many variations.

In accordance with this invention, the complexity of each
input picture 1s statistically calculated as the picture 1is
received by the encoder. This complexity measurement 1s
tailored to 1ndicate the degree of business or amount of detail
within the picture. From picture complexity, an average
complexity value for each macroblock can be determined.
During the macroblock coding process, the encoder calcu-
lates the actual macroblock complexity and alters the coding
options 1n accordance with this invention when picture
complexity 1s above a predefined, experimentally deter-
mined complexity threshold, and the specified bitrate is
lower than a predefined bitrate threshold. The complexity
and bitrate thresholds can be selected experimentally by one
skilled 1n the art 1n order to accomplish the objects of the
present invention. Basically, this invention seeks to dynami-
cally modify the coding algorithm when the bitrate 1s too
low for the material to be encoded given that the current
picture has been statistically determined to comprise a
picture having a noisy portion of very high activity.

Changes to the coding algorithm can include adjusting the
macroblock coding type and modifying the quantization
level. For example, once a contrasted picture 1s 1dentified,
the macroblock coding type 1s preferably biased towards
being coded predictive, that 1s, 1t requires a larger prediction
error before a macroblock will be coded as intra. When the
macroblock 1s coded as intra, the macroblock 1s thus truly
different from the prior reference picture. Since i1ntra mac-
roblocks take many more bits to code than predictive
macroblocks, the quantization level of these macroblocks i1s
also adjusted to conserve bits.

For example, a more precise quantization level can be
determined from an activity value that 1s a better represen-
tation of the macroblock to be encoded. The relative activity
of each block 1 a macroblock 1s examined, and the block
activity that 1s exceptionally far from the rest 1s discarded.
In one embodiment, the block activities can be prioritized
and the smallest activity value 1s compared to the next
smallest one. If the block with the smallest amount of
activity 1s one-half or less the block with the next smallest
activity, and 1s one-half or less the average activity within
the macroblock, then that block with the lowest activity is
preferably 1gnored in the quantization level calculation. The
calculated quantization level can also be increased by a
percentage determined from experiments. Again, the goal 1s
to conserve bits when encoding macroblocks of the noisy
video portion, thereby providing more bits for encoding
macroblocks within the normal video portion.

FIG. 6 depicts one embodiment of an encode system,
generally denoted 300, 1n accordance with this invention. As
shown, an input stream of video frames 1s conventionally
buffered 1 frame memory 330. Controller 340 determines
where a given 1nput picture should be placed within the
memory, as well as when to encode the picture. While
buffered, preprocessing of the input stream by statistics
gathering and analysis 310 1s performed 1n accordance with
the 1nvention. Pre-encode stage 310 gathers and analyzes
statistics on each frame of the sequence of video frames to
determine whether the frame has high complexity indicative
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of noisy video and places the below-described statistics mnto
a stack 314. Stacking of input picture statistics 1s needed
because the GOP structure employed in MPEG encoding of
a sequence of video frames may have to be reordered prior
to encoding.

When a given frame 1s to be encoded, preprocessing 310
thus analyzes the frame to determine whether one or more
encoding parameters should be adjusted on a macroblock
level. As described further below, adjustable parameters may
include macroblock coding type and macroblock quantiza-
tion level. This mformation 1s forwarded to the encoder
engine 320 commensurate with retrieval of the frame to be
compressed from memory 330. Unless otherwise stated
herein, encode engine 320 can comprise conventional
MPEG compression processing as summarized initially
herein.

By way of example, statistics analysis 310 determines
whether the current frame has high complexity by determin-
Ing a statistic equal to an accumulation of the absolute values
of differences between pairs of adjacent pixels 1n the frame.
This accumulation 1s referred to herein as “PIX-DIFF”.
PIX-DIFF can be determined by imagining, for example, the
luminance data lines of the current picture concatenated to
form a long line of luminance samples. Then for a given
picture, the equation for the PIX-DIFF statistic might be:

i Y

PIX — DIFF = Z L, = L]
y=135...

Where: v 1s the pixel position number from “1” to the
maximum number of pixels in the concatenated string of
pixels. The PIX-DIFF statistic essentially comprises finding,
the difference between two adjacent luminance pixels 1n this
concatenated string of luminance data for the frame and then
summing the absolute values of those differences. As an
alternative, PIX-DIFF could be defined as an accumulation
of both luminance and chrominance data for the current
frame, or an accumulation of chrominance data only.

FIG. 7 depicts one embodiment for statistics gathering,
and analysis 1n accordance with this invention. Upon an
input picture being available 500, statistics processing cal-
culates picture complexity 510 by determining a PIX-DIFF
value for the picture. A picture with a noisy portion of
random detail will have a very high PIX-DIFF value, and
thus high complexity. The calculated complexity or PIX-
DIFF 1s compared against an experimentally determined,
predefined complexity threshold (TH 1) 520.

Applicants have discovered that 1n measuring the PIX-
DIFF value for a normal video portion and comparing it to
video having a noisy portion, the noisy portion has a
significantly higher PIX-DIFF value. Thus, if the PIX-DIFF
for the frame 1s less than the predefined threshold, a noisy
picture flag 1s set to “0” 530, meaning that the picture
comprises normal video only. However, if the complexity of
the picture is high (meaning that the frame contains a noisy
portion), then the target bitrate for the picture is examined.
When the bitrate is high (for example, 50 Mbits), there may
be sufficient bits to encode even a picture with normal and
noisy video portions. Conversely, if the bitrate for the frame
1s low, e.g., 4 Mbits, then there may be insufficient bits to
adequately encode the frame. Under this scenario, the
encoding options are preferably modified 1in accordance with
this invention. Thus, when the bitrate for the frame 1s greater
than a predefined bitrate threshold (TH 2), the noisy picture
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flag 1s set to “0” 530, and when the bitrate 1s less than this
threshold, the noisy picture flag 1s set to “1” 550. The
processing of FIG. 7 thus results in the setting of a “noisy
picture” flag to either “0” or “1”. In one embodiment, this
flag can be within the statistics analysis 310 preprocessing
(FIG. 6) and is accessible by the encoder engine 320 upon
commencement of encoding of the current frame.

FIG. 8 presents one embodiment for adapting encoding of
a picture having a noisy video portion in accordance with the
present invention. Picture encoding 600 begins by checking
whether the noisy picture flag (FIG. 7) has been set 610. If
the noisy picture flag 1s “0”, then normal picture encoding
620 1s employed. Upon completion of normal picture cod-
ing, the encode engine returns 630 to encode the next picture
In a sequence of pictures.

On the other hand, 1if the noisy picture flag has been set,
then the macroblock counter 1s set to “1” 640 and an activity
level for each block 1n the first macroblock 1s determined
650. The four blocks of the macroblock are ordered based
upon their activity level from minimum to maximum and an
average block activity 1s determined from the four values.

If two times the minimum activity level of the blocks 1s
less than the activity level of the next to minimum block 1n
the macroblock, and two times the minimum activity level
in the macroblock is less than the average activity level of
the blocks 1n the macroblock, then the macroblock activity
1s set to a value equal to the activity level of the next to
minimum block 1n the macroblock. Otherwise, the macrob-
lock activity 1s set to the minmimum activity level 1n the

macroblock 660.

Once the macroblock activity level 1s set, 1t 1s compared
against a predefined activity threshold (TH 3) 670. If mac-
roblock activity 1s below the threshold, then normal mac-
roblock coding 680 1s performed; and processing determines
whether the macroblock count 1s at the maximum for the
picture 720. If not, the macroblock count 1s incremented 730
and the activity level for the next macroblock 1n the picture
1s calculated. Otherwise, encode processing has been com-
pleted, and return 1s made to process a next picture in the
sequence 740.

If the macroblock activity level i1s greater than the pre-
defined activity threshold (TH 3), then motion estimation is

performed 690 and the prediction error or macroblock
difference (MBD) is evaluated. If the MBD for the macrob-

lock is greater than, for example, 4096 (4k) and 2x(MBD)
1s greater than the macroblock activity level, then the
macroblock 1s coded as an intra (I) macroblock 700. Oth-
erwise, the macroblock 1s coded as predictive. Once the
coding type 1s determined, the quantization level 1s calcu-

lated 700. The adjusted quantization level 1s preferably
defined as:

ADJ QL=MIN((1+0.25 (TH2-BR+1))-CAL OL,
MAX ALLOWED BY STANDARD)

Where:
BR 1s the target bitrate for the macroblock;

TH2 1s a predefined bitrate threshold;

CAL QL 1s the calculated quantization level for the
macroblock; and

MAX ALLOWED BY STANDARD i1s the maximum
quantization allowed by MPEG standard.

Essentially, the quantization level 1s increased in order to
conserve bits when the macroblock has high activity. Once
the quantization level 1s determined, it 1s employed in
encoding the macroblock. The macroblock count 1s then
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evaluated to determine whether all macroblocks 1n the
picture have been encoded, and processing continues as
described above.

Those skilled 1n the art will note from the description
provided herein that processing in accordance with the
present invention prevents noisy macroblocks or blocks with
random details from consuming all or most of the picture
bits, which 1n turn prevents overproduction of bits before the
encoder reaches the bottom of the picture. This mmvention
essentially directs encoding bits from the random, busy
macroblocks to the simpler, normal macroblocks. Less bits
are used i1n the highly active and fine detailed area, and
thereby a more constant picture quality 1s obtained.

The present invention can be mncluded, for example, 1n an
article of manufacture (e.g., one or more computer program
products) having, for instance, computer usable media. This
media has embodied therein, for instance, computer readable
program code means for providing and facilitating the
capabilities of the present invention. The articles manufac-
tured can be included as part of the computer system or sold
separately.

The flow diagrams depicted herein are provided by way of
example. There may be variations to these diagrams or the
steps or operations described herein without departing from
the spirit of the invention. For instance, 1n certain cases the
steps may be performed 1n differing order, or steps may be
added, deleted or modified. All these variations are consid-
ered to comprise part of the present invention as recited in
the appended claims.

While the mnvention has been described 1n detail herein 1n
accordance with certain preferred embodiments thereof,
many modifications and changes therein may be afiected by
those skilled 1n the art. Accordingly, 1t 1s intended by the
appended claims to cover all such modifications and changes
as fall within the true spirit and scope of the invention.

The 1nvention claimed 1s:

1. A method for encoding a frame having a plurality of
macroblocks, said method comprising;

using intraframe statistics to determine without reference
to another frame whether said frame includes a random
noise portion and a normal video portion, and if so, then
for each macroblock of said frame:

(1) determining a macroblock activity level;

(i1) determining when said macroblock activity level
exceeds a predefined threshold, wherein said mac-
roblock activity level exceeding said predefined
threshold indicates that said macroblock i1s associ-
ated with said random noise portion of said frame;
and

(i11) adjusting encoding of said macroblock when said
macroblock activity level exceeds said predefined
threshold to conserve bits used in encoding said
macroblock by biasing coding of said macroblock
assoclated with said noisy portion of said frame
towards predictive coding and thereby save bits
otherwise used to encode said random noise portion
of said frame and provide a more constant picture
quality due to encoding of the frame.

2. The method of claim 1, wherein said method comprises
using said saved bits from said random noise portion of said
frame to encode macroblocks associated with said normal

portion of said frame.

3. The method of claim 1, wherein each macroblock of
said plurality, of macroblocks comprises multiple blocks,
and wherein said determining (1) comprises determining an
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activity level for each block of said multiple blocks of said
macroblock, and deriving therefrom an activity level for said
macroblock.

4. The method of claim 3, wherein said deriving com-
prises ordering activity levels of said multiple blocks of said
macroblock and comparing a minimum activity level of said
order with a next to minimum activity level of said order to
derive said activity level for said macroblock.

5. The method of claim 4, wherein said comparing further
comprises comparing said minimum activity level of said
order with an average activity level of said multiple blocks
of said macroblock to derive said activity level for said
macroblock.

6. The method of claim 1, wherein said adjusting encod-
ing (111) comprises performing motion estimation on said
macroblock and selectively adjusting macroblock coding
type for said macroblock to bias said macroblock towards
being coded predictive when said macroblock activity level
exceeds said predefined threshold, said selectively adjusting
being with reference to a predictive error value resulting
from said performing motion estimation on said macrob-
lock.

7. The method of claim 1, wherein said adjusting encod-
ing (i11) comprises determining an adjusted quantization
level for use m encoding said macroblock, said adjusted
quantization level being determined to conserve bits used in
encoding said macroblock when said macroblock activity
level exceeds said predefined threshold.

8. The method of claim 1, wherein said determining
whether said frame comprises said random noise portion
includes calculating a frame complexity value and compar-
ing said frame complexity value to a predefined complexity

threshold.

9. The method of claim 8, wherein said determining
whether said frame comprises a plurality of pixels, and
wheremn each pixel of said frame comprises a multi-bit
value, and wherein said frame complexity value comprises
an accumulated absolute difference value (PIX-DIFF)
derived from adjacent pixels of said plurality of pixels of
said frame.

10. The method of claim 9, further comprising setting a
noisy picture flag to “0” when said frame complexity value
1s less than said predefined complexity threshold, wherein
said flag set to “0” designates said frame as a non-noisy or
normal frame.

11. The method of claim 9, wherein said determining
whether said frame comprises said random noise portion
further 1includes comparing a target bitrate for said frame to
a predefined bitrate threshold and when said target bitrate for
said frame exceeds aid predefined bitrate threshold, said
method further comprises setting a noisy picture flag equal
to “0”, wherein said flag set to “0” designates said frame as
a non-noisy or normal frame, and 1f said target bitrate 1s less
than said predefined bitrate threshold, then setting said noisy
picture flag to “1”, wherein said “1” noisy picture flag
setting 1ndicates said frame includes said random noise
portion.

12. A method for encoding a frame having a plurality of
macroblocks, said method comprising:

determining whether said frame includes a noisy portion,
and 1f so, then for each macroblock of said frame:

(1) determining a macroblock activity level;

(i1) determining when said macroblock activity level
exceeds a predefined threshold, wherein said mac-
roblock activity level exceeding said predefined
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threshold 1ndicates that said macroblock 1s associ-
ated with said noisy portion of said frame; and

(i11) adjusting encoding of said macroblock when said
macroblock activity level exceeds said predefined
threshold to conserve bits used in encoding said
macroblock and thereby save bits otherwise used to
encode said noisy portion of said frame;

wherein each macroblock of said plurality of macroblocks
comprises multiple blocks, and wherein said determin-
ing (1) comprises determining an activity level for each
block of said multiple blocks of said macroblock, and

deriving therefrom an activity level for said macrob-
lock;

wherein said deriving comprises ordering activity levels
of said multiple blocks of said macroblock and com-
paring a minmimum activity level of said order with a
next to minimum activity level of said order to derive
said activity level for said macroblock;

wherein said comparing further comprises comparing said
minimum activity level of said order with an average
activity level of said multiple blocks of said macrob-

lock to derive said activity level for said macroblock;
and

wherein said comparing comprises determining whether
said minimum activity level 1s less than one-half said
next to minimum activity level and whether said mini-
mum activity level 1s less than one half said average
activity level of said multiple blocks, and when both are
s0, defining said activity level of said macroblock as
said next to minimum activity level of said order,
otherwise defining said activity level of said macrob-
lock as said mimimum activity level of said order.

13. A method for encoding a frame having a plurality of
macroblocks, said method comprising:

using intraframe statistics to determine without reference
to another frame whether said frame i1ncludes a noisy
portion, and if so, then for each macroblock of said
frame:

(1) determining a macroblock activity level;

(i1) determining when said macroblock activity level
exceeds a predefined threshold, wherein said mac-
roblock activity level exceeding said predefined
threshold indicates that said macroblock 1s associ-

ated with said noisy portion of said frame; and

(i11) adjusting encoding of said macroblock when said
macroblock activity level exceeds said predefined
threshold to conserve bits used in encoding said
macroblock and thereby save bits otherwise used to
encode said noisy portion of said frame;

wherein said adjusting encoding (iii) comprises perform-
Ing motion estimation on said macroblock and selec-
tively adjusting macroblock coding type for said mac-
roblock to bias said macroblock towards being coded
predictive when said macroblock activity level exceeds
said predefined threshold, said selectively adjusting
being with reference to a predictive error value result-
ing from said performing motion estimation on said
macroblock; and

wherein said selectively adjusting comprises determining
when said predictive error 1s greater than a second
predefined threshold and said predictive error 1s greater
than one-half said macroblock activity level, and when
both are so, adjusting a macroblock coding type param-
cter to bias- said macroblock towards being coded
predictive.
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14. A method for encoding a frame having a plurality of
macroblocks, said method comprising:

using intraframe statistics to determine without reference
to another frame whether said frame i1ncludes a noisy
portion, and 1f so, then for each macroblock of said
frame:

(1) determining a macroblock activity level;

(i1) determining when said macroblock activity level
exceeds a predefined threshold, wherein said mac-

roblock activity level exceeding said predefined
threshold indicates that said macroblock 1s associ-

ated with said noisy portion of said frame; and

(i11) adjusting encoding of said macroblock when said
macroblock activity level exceeds said predefined
threshold to conserve bits used 1in encoding said
macroblock and thereby save bits otherwise used to
encode said noisy portion of said frame;

wherein said adjusting encoding (iii) comprises determin-
ing an adjusted quantization level for use 1 encoding
said macroblock, said adjusted quantization level being
determined to conserve bits used 1 encoding said
macroblock when said macroblock activity level
exceeds said predefined threshold; and

wherein said determining of said adjusted quantization
level comprises calculating a quantization level (CAL
QL) for said macroblock and defining said adjusted
quantization level (ADJ QL) as:

ADJ QL=MIN((1+0.25 (TH2-BR+1))-CAL QL;
MAX ALLOWED BY STANDARD)
Where: BR is the target bitrate;

TH2 1s a second predefined value; and

MAX QL ALLOWED BY STANDARD 1s a maximum
quantization level allowed by MPEG standard.

15. A method for encoding a prime having a plurality of
macroblocks, said method comprising:

using intraframe statistics to determine without reference
to another frame whether said frame includes a noisy
portion, and if so, then for each macroblock of said
frame:

(1) determining a macroblock activity level;

(i1) determining when said macroblock activity level
exceeds a predefined threshold, wherein said mac-
roblock activity level exceeding said predefined
threshold indicates that said macroblock 1s associ-
ated with said noisy portion of said frame; and

(i11) adjusting encoding of said macroblock when said
macroblock activity level exceeds said predefined
threshold to conserve bits used 1in encoding said
macroblock and thereby save bits otherwise used to
encode said noisy portion of said frame;

wherein said determining whether said frame comprises
said noisy portion includes calculating a frame com-
plexity value and comparing said frame complexity
value to a predefined complexity threshold;

wherein said frame comprises a plurality of pixels, and
wherein each pixel of said frame comprises a multi-bit
value, and wherein said frame complexity value com-
prises an accumulated absolute difference value (PIX-
DIFF) derived from adjacent pixels of said plurality of
pixels of said frame; and
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wherein said PIX-DIFF 1s defined as:

X

Z |Ly - Ly+l |

y=135...

Where: L represents luminance value of a pixel, and vy
represents pixel position within the frame.

16. A method for encoding a frame of a sequence of
frames, each frame having a plurality of macroblocks, said
method comprising:

using intraframe statistics to determine without reference
to another frame whether said frame 1ncludes a random

noise portion and a normal video portion; and

when said frame includes said random noise portion and
said normal video portion, evaluating each macroblock
of said plurality of macroblocks 1n said frame and
adjusting encoding of at least some macroblocks
thereof within said random noise portion of said frame,
said adjusting comprising reducing bits used 1n encod-
ing said at least some macroblocks within said random
noise portion by biasing coding thereof towards pre-
dictive coding.

17. The method of claim 16, wherein each frame of the
sequence of frames comprises a plurality of pixels, each
pixel of each frame comprising a multi-bit value, and
wherein said determining whether said frame includes said
random noise portion includes calculating a frame complex-
ity value and comparing said frame complexity value to a
predefined complexity threshold, said calculating of said
frame complexity value including deriving an accumulated
absolute difference (PIX-DIFF) from adjacent pixels of said
plurality of pixels of said frame.

18. The method of claim 17, wherein when said frame
complexity value 1s less than said predefined complexity
threshold, said method further comprises setting a noisy
picture flag to “0” and performing normal encoding on said
frame, wherein said flag set to “0” designates said frame as
a non-noisy or normal frame, and wherein when said frame
complexity value 1s greater than said predefined complexity
threshold, said method further comprises determining
whether a target bitrate of said frame 1s less than a predefined
bitrate threshold, wherein when said target bitrate of said
frame exceeds said predefined bitrate threshold, said method
comprises setting said noisy picture flag to “0”, and when
said target bitrate of said frame 1s less than said predefined
bitrate threshold, said method comprises setting said noisy
picture flag to “1”, wherein said “1” noisy picture ilag
setting 1indicates that said frame includes said random noise
portion.

19. The method of claim 16, wherein said evaluating
comprises for each macroblock determining a macroblock
activity level and determining when said macroblock activ-
ity level exceeds a predefined activity threshold, wherein
sald macroblock activity level exceeding said predefined
activity threshold indicates that said macroblock 1s within
sald random noise portion of said frame.

20. The method of claim 19, wherein said adjusting
encoding comprises performing motion estimation on said
macroblock and selectively adjusting macroblock coding
type for said macroblock to bias said macroblock towards
being coded predictive when said macroblock activity level
exceeds said predefined activity threshold, said selectively
adjusting being with reference to a predictive error value
resulting from said performing motion estimation on said
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macroblock, and further comprising determining an adjusted
quantization level for said macroblock for use 1n encoding
saild macroblock, said adjusted quantization level being
determined to reduce bits used in encoding said macroblock.

21. The method of claim 16, wherein said reducing bits
comprises conserving bits used in encoding said at least
some macroblocks within said random noise portion for use
within said normal video portion of said frame.

22. A method for encoding a frame of a sequence of
frames, each frame having a plurality of macroblocks, said
method comprising:

determining whether said frame includes a random noise
portion; and

when said frame includes said random noise portion,
evaluating each macroblock of said plurality of mac-
roblocks 1n said frame and adjusting encoding of at
least some macroblocks 1n said frame and adjusting
encoding of at least some macroblocks thereof within
said random noise portion of said frame, said adjusting
comprising reducing bits used in encoding said at least
some macroblocks within said random noise portion;

wherein each frame of the sequence of frames comprises
a plurality of pixels, each pixel of each frame compris-
ing a multi-bit value, and wherein said determining
whether said claim includes said random noise portion
includes calculating a frame complexity value and
comparing said frame complexity value to a predefined
complexity threshold, said calculating of said frame
complexity value including deriving an accumulated
absolute difference (PIX-DIFF) from adjacent pixels of
said plurality of pixels of said frame; and

wherein said derving of said PIX-DIFF comprises form-
Ing a string of pixels by concatenating said plurality of

pixels of said frame and defining PIX-DIFF as:

Max

DIy =Lyl

y=1,35...

where: L represents luminance value of a pixel, and y
represents pixel position within the string of pixels.

23. A system for encoding a frame comprising a plurality
of macroblocks, said system comprising:

means for using intraframe statistics to determine without
reference to another frame whether said frame 1ncludes
a random noise portion and a normal video portion, and
if so, then for each macroblock of said frame:

(1) means for determining a macroblock activity level;

(i1) means for determining when said macroblock activity
level exceeds a predefined threshold, wherein said
macroblock activity level exceeding said predefined
threshold indicates that said macroblock 1s associated
with said random noise portion of said frame; and

(1ii1) means for adjusting encoding of said macroblock
when said macroblock activity level exceeds said pre-
defined threshold to conserve bits used 1n encoding said
macroblock by biasing coding of said macroblock
assoclated with said random noise portion of said frame
towards predictive coding and thereby save bits other-
wise used to encode said random noise portion of said
frame and provide a more constant picture quality due
to encoding of the frame.

24. The system of claim 23, wherein said system further
comprises means for using said saved bits from said random
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noise portion of said frame to encode macroblocks associ-
ated with said normal portion of said frame.

25. The system of claim 23, wherein each macroblock of
said plurality of macroblocks comprises multiple blocks,
and wherein said means for determining (1) comprises means
for determining an activity level for each block of said
multiple blocks of said macroblock, and means for ordering
activity levels of said multiple blocks of said macroblock
and comparing a minimum activity level of said order with
a next to minimum activity level of said order to derive an
activity level for said macroblock.

26. The system of claim 23, wherein said means for
adjusting encoding (ii1) comprises means for performing
motion estimation on said macroblock and for selectively
adjusting macroblock coding type for said macroblock to
bias said macroblock towards being coded predictive when
saild macroblock activity level exceeds said predefined
threshold, said selectively adjusting being with reference to
a predictive error value resulting from said performing of
motion estimation on said macroblock.

27. A system for encoding a frame comprising a plurality
of macroblocks, said system comprising;:

means for determining whether said frame includes a

noisy portion, and 1if so, then for each macroblock of

said frame:

(1) means for determining a macroblock activity level;

(i1) means for determining when said macroblock activ-
ity level exceeds a predefined threshold, wherein
sald macroblock activity level exceeding said pre-
defined threshold indicates that said macroblock 1s
associated with said noisy portion of said frame; and

(i11) means for adjusting encoding of said macroblock
when said macroblock activity level exceeds said
predefined threshold to conserve bits used 1n encod-
ing said macroblock and thereby save bits otherwise
used to encode said noisy portion of said frame;

wherein each macroblock of said plurality of macroblocks
comprising multiple blocks, and wherein said means
for determining (1) comprises means for determining an
activity level for each block of said multiple blocks of
said macroblock, and means for ordering activity levels
of said multiple blocks of said macroblock and com-
paring a mimmum activity level of said order with a
next to minimum activity level of said order to derive
an activity level for said macroblock; and

wherein said means for comparing comprises means for
determining whether said minimum activity level 1s
less than one-half said next to mimimum activity level
and whether said minimum activity level 1s less than
one-half an average activity level of said multiple
blocks, and when both are true, for defining said
activity level of said macroblock as said next to mini-
mum activity level in said macroblock, otherwise for
defining said activity level of said macroblock as said
minimum activity level of said order.

28. A system for encoding a frame comprising a plurality
of macroblocks, said system comprising;:

means for determining whether said frame includes a
noisy portion, and 1if so, then for each macroblock of
said frame:

(1) means for determining a macroblock activity level;

(i1) means for determining when said macroblock activ-
ity level exceeds a predefined threshold, wherein
said macroblock activity level exceeding said pre-
defined threshold indicates that said macroblock is
assoclated with said noisy portion of said frame; and
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(i11) means for adjusting encoding of said macroblock
when said macroblock activity level exceeds said
predefined threshold to conserve bits used 1n encod-
ing said macroblock and thereby save bits otherwise
used to encode said noisy portion of said frame;

wherein said means for adjusting encoding (ii1) comprises
means for performing motion estimation on said mac-
roblock and for selectively adjusting macroblock cod-
ing type for said macroblock to bias said macroblock
towards being coded predictive when said macroblock
activity level exceeds said predefined threshold, said
selectively adjusting being with reference to a predic-
tive error value resulting from said performing of
motion estimation on said macroblock; and

wherein said means for selectively adjusting comprises
means for determining when said predictive error is
oreater than a second predefined threshold and when
said predictive error 1s greater than one half said
macroblock activity level, and when both are so, said
means for selectively adjusting comprises means for
adjusting a macroblock coding type parameter to bias
said macroblock towards being coded predictive.

29. The system of claim 28, wherein said means for
adjusting encoding (iii) further comprises means for deter-
mining an adjusted quantization level for use 1 encoding
saild macroblock, said adjusted quantization level being
determined to conserve bits used 1n encoding said macrob-
lock when said macroblock activity level exceeds said
predefined threshold.

30. A system for encoding a frame of a sequence of
frames, each frame having a plurality of macroblocks, said
system comprising:

a pre-encode processing unit for using intraframe statis-
tics to determine without reference to another frame
whether said frame includes a random noise portion
and a normal video portion; and

a control and encode unit for evaluating each macroblock
of said plurality of macroblocks in said frame when
said frame includes said random noise portion, said
control and encode unit including means for adjusting
encoding of at least some macroblocks within said
random noise portion of said frame to reduce bits used
in encoding said at least some macroblocks within said
random noise portion by biasing coding thereof
towards predictive coding.

31. The system of claim 30, wherein each frame of the
sequence of frames comprises a plurality of pixels, each
pixel of each frame comprising a multi-bit value, and
wherein said pre-encode processing unit comprises means
for deriving a frame complexity value and for comparing
said frame complexity value to a predefined complexity
threshold, said means for deriving of said frame complexity
value including means for deriving an accumulated absolute
difference (PIX-DIFF) from adjacent pixels of said plurality
of pixels of said frame.

32. The system of claim 31, wherein said frame complex-
ity value 1s less than said predefined complexity threshold,
said pre-encode processing unit further comprises means for
setting a noisy picture flag to “0” and performing normal
encoding on said frame, wherein said flag set to “0” desig-
nates said frame as a non-noisy or normal frame, and when
said frame complexity value 1s greater than said predefined
complexity threshold, said pre-encode processing unit com-
prises means for determining whether a target bitrate of said
frame 1s less than a predefined bitrate threshold, and when
said target bitrate of said frame exceeds said predefined
bitrate threshold, said pre-encode processing unit comprises
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means for setting said noisy picture tlag to “0”, and when
said target bitrate of said frame 1s less than said predefined
bitrate threshold, said pre-encode processing unit comprises
means for setting said noisy picture flag to “1”, wherein said
“1” noisy picture flag setting indicates that said frame
includes said random noise portion.

33. The system of claim 32, wherein said control and
encode unit further comprises means for determining for
cach macroblock a macroblock activity level and for deter-
mining when said macroblock activity level exceeds a
predefined activity threshold, wherein said macroblock
activity level exceeding said predefined activity threshold
indicates that said macroblock 1s within said random noise
portion of said frame.

34. The system of claim 33, wherein said means for
adjusting encoding comprises means for performing motion
estimation on said macroblock and means for selectively
adjusting macroblock coding type for said macroblock to
bias said macroblock towards being coded predictive when
said macroblock activity level exceeds said predefined activ-
ity threshold, said means for selectively adjusting being with
reference to a predictive error value resulting from perform-
ing motion estimation on said macroblock, and wherein said
control and encode unit further comprises means for deter-
mining an adjusted quantization level for said macroblock
for use 1n encoding said macroblock, said adjusted quanti-
zation level being determined to reduce bits used in encod-
ing said macroblock.

35. The system of claim 34, wherein said means for
adjusting encoding comprises means for conserving bits
used 1 encoding said at least some macroblocks within said
random noise portion for use 1 encoding macroblocks
within said normal video portion of said frame.

36. A computer program product comprising a computer
usable medium having computer readable program code
means therein for use in encoding a frame comprising a
plurality of macroblocks, said computer readable program
code means 1n said computer program product comprising:

computer readable program code means for causing a
computer to affect using intraframe statistics to deter-
mine without reference to another frame whether said
frame includes a random noise portion and a normal
video portion, and if so, then for each macroblock of
said frame said computer program comprises:

computer readable program code means for causing a
computer to affect determining a macroblock activity
level;

computer readable program code means for causing a
computer to alffect determining when said macrob-
lock activity level exceeds a predefined threshold,
wherein said macroblock activity level exceeding
said predefined threshold indicates that said macrob-
lock 1s associated with said random noise portion of
sald frame; and

computer readable program code means for causing a
computer to affect adjusting encoding of said mac-
roblock when said macroblock activity level exceeds
said predefined threshold to conserve bits used 1n
encoding said macroblock by biasing coding of said
macroblock associated with said random noise por-
tion of said frame towards predictive coding and
thereby save bits otherwise used to encode said
random noise portion of said frame and provide a
more constant picture quality due to encoding of the
frame.
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7. A computer program product comprising computer computer readable program code means for causing a
usable medium having computer readable program code computer to affect evaluating each macroblock of said
means therein for use in encoding a frame of a sequence of plurality of macroblocks 1n said frame and when said
frames, each frame having a plurality of macroblocks, said frame includes said random noise portion, adjusting
computer readable program code means 1n said computer 5 encoding of at least some macroblocks within said
program product comprising: random noise portion of said frame, said adjusting

computer readable program code means for causing a comprising reducing bits used 1n encoding said at least

computer to affect using intraframe statistics to deter- some macroblocks within said random noise portion by
mine without reference to another frame whether said biasing coding thereof towards predictive coding.

frame includes a random noise portion and a normal 10
video portion; and £ % % % %
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